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Summary 

Cardiovascular  and  respiratory  responses  to  a  2  h  intravenous  constant  infusion 
of  PAF  and  10  ng/kg  per  min)  were  studied  in  strain  13  guinea  pigs,  PAF 
decreased  arterial  blood  pressure,  left  systolic  ventricular  pressure,  and  cardiac 
outfit  (CO).  These  cardiovascular  changes  were  dose-dependent.  The  PAF-in- 
duced  hypotension  returned  to  a  pre-infusion  level  spontaneously  with  increased 
total  peripheral  resistance  despite  continuous  infu.sion  of  PAF.  The  decreased  CO 
was  most  striking,  and  did  not  retxwcr  to  pre-infusion  levels  due  to  depressed 
cardiac  contractility  and  impaired  ventricular  relaxation.  Respiratory  responses  to 
PAF  infusion  at  these  doses  were  mild  and  only  occurred  after  serious  cardiovascu¬ 
lar  dysfunctions  developed.  A  higher  dose  of  PAF  (2(1  ng/ky  per  min)  produced 
drastically  decreased  CO  and  dynamic  lung  compliance  (Cjj„).  increased  pul¬ 
monary  airway  resistance,  hypoventilation  and  apnea  within  10-40  min.  BN  52021. 
a  PAF  receptor  antagonist,  administered  as  a  single  i.v.  dose  (6  mg/kg)  15  min 
after  PAF  infusion,  reversed  most  of  cardiopulmonary  dysfunctions  and  prevented 
death  by  increasing  cardiac  contractility,  CO,  and  minute  volume  from  extremely 
U)w  values.  The  data  suggest  that  marked  cardiopulmonary  disturbances  induced 
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(n  intravenous  PAf-  infusion  reflects  certain  pathophysiological  mechanisms  of 
diseases  that  may  involve  the  cellular  release  of  PAF.  The  administration  of  HN 
52021  or  other  potent  PAl-  antagonists  may  be  beneficial  under  these  circum¬ 
stances, 

Key  words:  PAF';  PAF  antagonist;  Cardiopulmonary  function 


1.  Introduction 

Platelet-activating  factor  (PAF)  has  been  recognized  as  a  potent  mediati>r  of 
endotoxin  shock,  cardiac  anaphylaxis,  asthma,  intlammation  and  multi-organ  dys¬ 
functions  (Koltai  et  al..  1991;  Camussi  et  al..  1990;  Snyder.  1990).  Certain  serious 
cardiovascular  and  respiratory  dysfunctions  have  been  demonstrated  in  isolated 
organs  and  after  a  single  or  short  duration  of  intravenous  administration  of  PAF  at 
a  very  low  dose  level  (ng/kg  body  weight)  in  experimental  animals  (Fcuerstcin. 
I9S9;  Barnes  et  al.,  1989). 

Strain  1.1  guinea  pigs,  inoculated  with  Fichin'ie  virus,  an  arenavir">-.  ‘’■•ve  (leen 
used  as  an  experimental  model  to  mimic  human  Lassa  fever  (Jahrling  et  al..  1981: 
Peters  et  al..  1987).  Reasons  for  selecting  inbred  (strain  1.1).  instead  of  using 
outbred  (Flartley),  guinea  pigs  for  the  animal  mode!  have  been  previously  reported 
(Liu,  1988a).  Although  strain  2  guinea  pigs  are  also  suitable  for  studying 
pathogenicity  of  arenavival  infection,  most  of  our  work  and  data  were  obtained 
from  the  strain  1,1  animal  model.  Particularly,  unique  cardiopulmonary  dysfunc¬ 
tions  were  demonstrated  during  Pichindc  viral  infection  in  strain  1.1  guinea  pigs 
(Peters  et  al..  1987:  Liu.  1987).  Also.  PAF  concentrations  increased  in  the  heart, 
lung,  brain,  and  blood  of  Pichinde  virus-infected  strain  1,1  guinea  pigs.  These 
established  results  suggest  that  the  cellular-released  endogenous  PAF  may  be 
involved  in  the  development  of  cardiopulmonary  disturbances  during  arenavirus- 
induced  hemorrhagic  fever  (Qian  et  al.,  1991;  Liu  et  al..  1992). 

In  the  present  study,  we  evaluated  cardiovascular  and  respiratory  changes 
induced  by  a  constant  intravenous  infusion  of  PAF  at  diifcrent  doses  in  anes¬ 
thetized  strain  1.1  guinea  pigs.  Furthermore,  we  assessed  the  in  vivo  effectiveness 
of  reversing  PAF-induced  cardiopulmonary  changes  by  using  BN  52021.  a  PAF 
receptor  antagonist. 


2.  Materials  and  Methods 

2.  /,  Animals 

Maic  strain  13  guinea  pigs,  weighing  .5(K)-b()()  g,  were  obtained  from  the 
National  Cancer  Institute,  Fort  Dctrick,  MD,  Guinea  pigs  were  hou.scd  in  a 
climate-controlled  animal  rotim  (2.TC)  and  provided  with  guinea  pig  chow  (NlFl- 
34M)  and  water  ad  libitum.  Animals  were  anesthetized  with  Na  pentobarbital  (40 


mg/kg,  i.p.)  before  surgerv.  and  the  surgical  level  of  anesthesia  was  maintained 
during  the  experiments  by  giving  additional  injections  of  Na  pentobarbital  13.5  nig 
in  0.5  ml  of  saline  solution,  i.p.)  when  necessary.  Body  temperatures  were  main¬ 
tained  by  a  HaA'ard  homeothermic  blanket  control  unit  (Harvard  .Apparatus, 
Edenbridge,  KE)  at  .37.0°C  during  experiments. 

J.J.  Canliorascular  fuiiclions 

A  Y-shaped  polyethylene  catheter  (PE-50,  i.d.  0.5X  mm)  was  inserted  into  the 
superior  vena  cava  via  the  left  external  jugular  vein.  Pwo  ends  of  the  calheier  were 
used  to  constantly  infuse  PAF  and  to  inject  0.0'~f  saline  or  BN  52021.  separately.  A 
Millar  Micko-TIP  SPR-40.’  (F-2)  catheter  pressure  transducer  (Millar  Instruments. 
Houston.  TX)  was  inserted  into  the  left  cardiac  ventricle  through  the  left  common 
carotid  artery.  Heart  rate  (HR),  left  ventricular  systolic  pressure  (LV^SP)  and  left 
ventricular  end-diastolic  pressure  (LVEDP)  were  measured  continuously  for  2  h. 
by  a  Buxco  hemodynamic  analyzer  (Buxco  Electronics,  Sharon.  CT).  The  maximum 
rate  of  changes  of  left  ventricular  pressure,  including  contraction  and  relaxation 
( dp/dr and  -dp/df„,j,),  were  derived  from  the  input  signal  of  left  ventricu¬ 
lar  pressure  by  the  hemodynamic  analyzer.  These  data  were  captured  by  a  PC 
computer  equipped  with  a  Buxco  Model  12  data  logger. 

The  left  common  iliac  artery  was  isolated  by  a  retroperitoneal  approach.  A 
polyethylene  catheter  (PEvO.  i.d.  0.86  mm)  with  a  centric  micro  thermoprobe 
(Model  RF-1.  size  0.5  mm;  Columbus  Instruments.  Columbus.  OH)  was  made  and 
introduced  into  the  left  common  iliac  artery.  The  catheter  with  the  thermoprobe  in 
the  lumen  sealed  with  glue  was  advanced  into  the  aortic  arch  to  measure  aiterial 
blood  prc.ssure  (BP,  systolic,  diastolic  and  mean)  and  cardiac  output  (CO),  which 
was  measured  by  thermodilution.  2(K)  jil  of  O.O^c  NaCl  solution  at  room  tempera¬ 
ture  was  automatically  injected  into  the  superior  vena  cava  by  a  Micro  Injector  400 
at  5-min  intervals.  A  Cardiomax  II  R  computer  system  (Columbus  Instruments. 
Columbus.  OH)  computed  CO  values  from  the  microprobe-sensed  thermodilution 
curve.  Cardiac  output  values  were  divided  by  the  bv)dy  surface  area  of  each  guinea 
pig  (Liu,  1988b)  to  obtain  the  cardiac  index  (Cl).  Body  surface  area  (cm')  body 
weight  The  K  values  varied  from  11.318  to  9.060  according  to  the 

animal  body  weight  which  ranged  from  80  to  880  g  (Liu.  1988b). 

2.J.  [*ulmonary  functions 

Respiratory  functions  were  monitored  and  analyzed  according  to  a  modified 
method  described  by  Brunet  et  al.  (1983).  Briefly,  polyethylene  tubing(i.d,  0.17  cm) 
was  inserted  into  the  trachea  and  connected  to  a  Fleisch  3.0  pneumotachograph 
(whittaker.  Blue  Bell,  PA),  which  was  coupled  to  a  Validync  DP45-14  differential 
pressure  transducer  (Validyne,  Northride.  CA).  After  a  small  opening  was  made 
on  the  .skin  between  the  fifth  and  sixth  intercostal  space  near  the  posterior 
mid-line,  and  after  a  small  piece  of  intercostal  muscle  was  removed,  a  pointed 
piece  of  PE  190  tubing  (o.d.  1.7  mm)  was  pushed  into  the  intrapleural  space. 
Tissue  adhesive  (3M,  St.  Paul,  MN)  was  placed  around  the  tubing  at  the  entrance 
site  to  secure  and  prevent  air  leakage.  Transpulmonary  pressure  (Rtp^ 
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Fig.  I.  A  liiagruni  showing  the  measurements  of  cardu>pulmonar\  functions  in  ancstheli/ed  strain  I."^ 
guinea  pigs.  (1)  Micro  ihcrmoprohe  -  left  common  iliac  arlerv'.  (2)  blood  pressure  transducer  •  !elt 
common  iliac  arler>;  (3)  catheter  pressure  transducer  -  left  vciilricle  via  carotid  arter>:  (4)  cannula 
left  e.vternal  jugular  vein;  (5)  pncumtUachography  and  differential  pressure  transducer  -  trachea:  and 
(6)  differential  pressure  transducer  intrapleural  space  and  trachea. 


measured  as  the  difference  between  the  tracheal  and  intrapleural  pressure.  The 
negative  intrapleural  pressure  was  detected  by  a  Validyne  pressure  transducer 
(Model  No.  MPXllDP).  The  entire  respiratory  system  was  calibrated  with  known 
volume  of  air  and  pressure  from  a  water  manometer  (2  ml  or  K  cmH.O  =  2  V 
output  from  the  pulmonary  analyzer).  Total  pulmonary  airway  resistance  (if, )  and 
dynamic  lung  compliance  (C'jyn*  "'ere  derived  from  the  input  signals  of  flow  and 
transpulmonary  pressure.  All  measured  respiratory  parameters  were  computed  on 
a  hreath-by-breath  basis  by  a  Buxco  respiratory  analyzer  (Buxco  Electronics, 
Sharon,  CT),  and  captured  on  a  microcomputer  via  a  Buxco  Model  .^2  Data 
Logger.  A  diagram  showing  the  general  experimental  set-up  is  illustrated  in  Fig.  1. 

2.4.  Druf’  administration 

Platelet-activating  factor  ( l-hexadecyl-2-acctyl-.v/i-glycero-.Tphosphorylcholine) 
and  bovine  serum  albumin  (BSA)  were  obtained  from  Sigma  (St  Louis.  MO).  O.!''? 
BSA  in  0.9%  NaCI  solution  was  used  to  dissolve  PAF'  (up  to  2lX)  ng/ml),  which 
was  infused  into  the  guinea  pig  through  the  cannulatcd  external  jugular  vein.  The 
infusion  rate  was  maintained  at  (1.1  m!/kg  per  min  by  a  Sage  syringe  pump  (Model 
220;  Orion  Researeh.  Cambridge.  MA).  Baseline  data  acquisition  with  O.Ff  BSA 
in  0.9%  saline  solution  without  PAF  was  started  I  h  after  surgery  and  maintained 
for  I  h.  The  same  BSA-saline  solution  with  PAF  was  infused  at  .‘i.  10  and  20  ng/kg 
per  min  for  2  h  (n  =  4/dose).  A  control  group  of  animats  in  =  5)  was  infused  with 
medium  without  PAF.  A  PAF  antagonist,  BN  52021,  was  provided  as  an  intra¬ 
venous  injectant  (20  mg/ml)  by  Dr  P.  Braquet,  Institut  Henri  Beaufour,  Le  Plessis 
Robinson,  Paris,  France.  BN  52021  was  administered  intravenously  as  a  single  dose 
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at  6  mg/kg  to  a  separate  group  of  guinea  pigs  (n  =  5)  15  min  after  starting  PAf 
infusion  (20  ng/kg  per  min). 

Swiistics 

All  results  are  expressed  as  mean  +  S.E.  Statistical  analysis  was  performed  by  a 
repeat  ANOVA,  and  followed  by  a  paired  r-test  to  compare  cardiopulmonary- 
responses  at  various  intervals  to  the  baseline  (pre-infusion)  levels.  A  P  value 
<  0.05  was  considered  statistically  significant. 


3.  Results 

3.1.  Cardiovascular  responses  to  PAF 

The  baseline  values  of  the  hemodynamic  varibles  of  anesthetized  strain  1.3 
guinea  pigs  are  presented  in  Table  1.  During  PAF  intravenous  infusion  at  various 
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Fig,  2.  F-ffccIs  of  PAF  intravenous  infusion  on  mean  blood  pressure  (UP  mean;  a),  eardjae  iiulev  ((  I  bi. 
heart  rate  (HR;c].  and  total  peripheral  resistance  (TPR;  d).  PAF  infusion  was  performed  at  ihe 

following  doses:  ( -  )  control  (n  =  .s);  ( ; - -  .  )  .s  ng/  kg  per  mm:  ( !J  - .  U  I  HI  ng.,  kg  per 

min:  and  ( ii - Ci  >  20  ng/kg  per  min  </i  =  4/dose).  BN  52021  (b  mg  kg:  I  a  - .  a  )  ii  --  :'0 

was  given  i.v,  15  min  after  infusion  of  PAF  at  20  ng/kg  per  min.  Each  point  represents  the  mean  S.l; 
*  P  <  0,05:  significantly  different  from  Ihe  corresponding  control  values  for  each  dose  of  P  AF  infusion 


doses,  cardiovascular  changes  preceded  pulmonary  responses.  Platelet-activating 
factor  induced  instantaneous  and  profound  decreases  in  BP  (Fig  2a)  and  Cl  (Fig 
2b).  These  hemodynamic  responses  were  evident  even  after  a  very  small  dose  of 
PAF  infused  (5  ng/kg  per  min).  As  PAF  doses  increased  to  10  or  20  n,g  kg  per 
min,  cardiac  output  was  drastically  decreased.  When  Cl  dropped  to  less  than 
300-400  ml/min  per  m^,  all  the  animals  died.  The  20  ng/kg  per  min  dose  of  PAF 
was  lethal  for  all  five  animals.  In  guinea  pigs  surviving  the  2  h  infusion  of  lower 
doses  of  PAF  (5  and  10  ng/kg  per  min),  decreased  blood  pressure  gradually 
returned  to  a  pre-infusion  level  within  30  -40  min  However,  the  simultaneously 
depressed  cardiac  output  remained  at  low  levels  with  little  improvement.  As 
hypotension  and  low  CO  were  not  accompanied  by  a  change  in  heart  rate  (Fig  2c), 
the  calculated  stroke  volume  was  decreased  (data  not  shown).  Another  drastic 
change  in  hemodynamic  responses  to  PAF  infusion  was  an  increased  total  periph¬ 
eral  resistance  (TPR)  (Fig  2d). 

Within  a  few  minutes  after  PAF  infusion  (5  or  10  ng/kg  per  min),  there  were 
profound  decreases  in  LVSP  (Fig  3a)  and  -Fdp/d/„3,  (Fig  3b),  The  decreased 
LVSP  gradually  approached  pre-infusion  levels  (Fig  3a)  and  depressed  -Fdp/df„,„, 
(Fig  3b)  and  (dp/di)/P  (Fig  3c)  partially  recovered.  Under  these  conditions, 
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Fig-  3.  Effects  of  PAF  intravenous  infusion  on  left  ventricular  pressure  (LVSP.  a),  +dp/dr^,n  (hi  and 
the  ratio  of  +dp/dr„^,  to  pressure  (dp/d/)/ /*:  c).  Sec  Fig.  2  for  illustration 


although  LVEDP  changed  slightly  in  PAF-infused  guinea  pigs  (Fig  4a).  dp/df^^, 
decreased  significantly  (Fig  4b).  With  a  high  dose  of  PAF  infusion  (20  ng/kg  per 
min),  both  LVSP  and  +dp/dr„3,  rose  abruptly  from  depressed  conditions,  and 
were  followed  by  undetectable  low  cardiac  output  and  death. 

3.2.  Effects  of  BN  52021  on  PAF-induced  cardiovascular  disturbances 
When  serious  hemodynamic  disturbances  had  been  established  by  a 
lethal  PAF  infusion  (20  ng/kg  per  min)  for  15  min,  a  single  dose  (6  mg/kg)  of  BN 
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Fig.  4.  Effects  of  FAF  intravenous  infusion  on  left  ventricular  end  diastolic  pressure  (L  VEDF;  a)  .ind 
-  dp/dr^^j  (b).  See  Fig.  ^  for  illustration 


52021  was  given  i.v.,  and  death  was  prevented.  The  decreased  BP  was  elevated  tii 
the  pre-infusion  'evel  within  15  min  (Fig  2a).  Also.  BN  52021  was  responsible  fur  a 
partial  recovery  of  decreased  cardiac  output  (Fig  2b)  and  -dp/d/„,,,  (Fig  4b). 

3.3.  Pulmonary  responses  to  PAF  and  antagonism  of  BN  52021 

The  baseline  levels  of  pulmonary  variables  in  anesthetized  .strain  1.5  guinea  pigs 
are  summarized  in  Table  2.  During  2  h  infusion  of  PAF  at  5  or  10  ng/kg  per  min. 
significant  hemodynamic  and  cardiac  response  occurred  with  few  changes  in 
respiratory  functions.  However,  in  the  response  to  a  high  dose  PAF  infusion  (20 
ng/kg  per  min),  P^p  increased  (Fig  5a)  and  Vy  decreased  (Fig  5b).  The  most 
obvious  pulmonary  responses  to  PAF  at  the  highest  dose  were  decreases  in 
respiratory  frequency  (RF,  Fig  5c)  and  minute  volume  (Kp)  (Fig  5d).  A  decrease  in 
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Variable 

Dt)se  of  I'AF 

intusion  (ng/kg  per  min) 

0 

5 

10 

20 

20  +  BN  52021 

i', 

Iml) 

.U4  t{).2 

.4.5  tO.2 

,4,1  +0.4 

2,8  +0.1 

4.4  -0.2 

RF 

(breath  niin) 

54.2  t-V? 

5h.7  +5.4 

64.4  H  2.7 

M.7  +.5.5 

67.4  *17 

^  r 

iml,  mint 

i.n  Tii.y 

120  +.L2 

1.44  +1.0 

1.44  ^1.4 

1.^6  tO.S 

(cmll.O) 

4,q  i-D.h 

5  ,4  ±0.4 

5.2  +0..^ 

b.tt  +0.K 

5.9  -05 

^  asii 

(ml/  cmH  yO) 

(1.49  +  0.(12 

0,44  +  0.01 

0.51  tOII2 

0,55  +  0.00 

0.54  +  0.01 

(cmH_^(.)/ml  per  s) 

(1.  IS +  0.01 

0.18  +  0.02 

0.18  +  0.04 

0,16  +  0.02 

0.20+0.02 

L't.  'iJkI  volume;  RF.  respiratory  frequency;  I', .  minute  vt)lume;  /’p,..  iranspulmonarv  pressure: 
dynamic  lung  compliance;  /?,  .  pulmonary  airvay  resistance. 


PAF  infusion  tims  <mini 

Fig.  5.  Efffects  of  PAF  intravenous  infusion  on  tidal  volume  (Uj;  a),  iranspulmonary  pressure  (Pxr".  b), 
respiratory  frequency  (RF;  c)  and  minute  volume  ( F',;:  dl.  See  Fig.  2  for  illustration. 
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Kij!.  (1.  Effects  I'f  PAT  iniraveniius  infusion  on  dynamic  lung  compliance  ((  j>„.  a)  and  total  pulmonary 
aimav  resistance  (Wi  :  bl.  Sec  Fig.  d  lor  illustration 


was  induced  at  or  after  30  min  infusion  of  PAF  at  10  or  20  ng/kg  per  min 
(Fig  6a).  Increased  was  observed  only  after  PAF  infusion  at  20  ng/kp  per  min 
(Fig  6b).  BN  52021  blocked  the  lethality  of  PAF-induced  respiratory  disturbances 
through  rapid  reversal  of  depressed  RF  and  F,.  (Fig  5c  and  5d). 

}.4.  Correlation  between  PAF-induced  cardiot  oscular  and  respiratory  dysfunctirn 
Fig.  7  shows  continuous  data  acquisition  during  PAF  infusion  at  20  ng/kg  per 
min.  The  sequential  changes  in  cardiopulmonary  functions  induced  by  PAF  at  this 
lethal  dose  were:  (1)  decreases  in  BP  and  cardiac  functions  (LVSP.  dp/dt.  and  Cl) 
at  5-10  min;  (2)  depression  of  respiratory  functions  (Fg,  and  RF)  and 
increasing  /?i ,  accompanied  by  very  low  CO;  (3)  cessation  of  cardiac  pumping 
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Fig.  7.  C’onlinuous  data  acquisition  of  PAF-induccd  cardiovascular  and  rcspiraiory  disturbances  The 
cardiopulmonar>  functions  were  computed  and  analyzed  during  a  lelhal-doso  PAF  infusion  (J!()  ng^  kg 
per  min).  All  results  are  expressed  as  percent  of  change  from  preinfusion  levels, 


(undetectable  CO),  and  then  (.Kcurrcnce  of  apnea;  and  (4)  cardiac  respi'inscs 
(hypertension,  high  LVSP  and  dp/dr.  cardiac  arrhythmia)  to  ischemia  and  hy¬ 
poxia,  leading  to  cardiac  arre.st. 


4.  Discussion 

The  reported  cardiovascular  responses  to  in  vivo  PAF  administration  include 
decreases  of  arterial  blood  pressure,  cardiac  output,  and  myocardial  contractility 


:.'4 

(Siren  .ind  /-'eucrsieiii.  1W9:  IJnvcnport  el  ;il,.  IW).  Iclix  cl  ,il..  S; 

Montr'iecliio  ct  al..  l‘>S(i).  as  well  as  an  increase  in  capillary  pcrtncabiliiy  (HaiKlIcy 
Cl  al  .  I'-ISS).  Althouiili  the  mechanisms  of  PAI’-induceil  hyputension  were  shown 
ti'  Pc  associated  with  right  ventricular  lailure  and  the  secondary  lelease  o! 
thromhoxane  A,  (Laurindo  et  al,.  IdSM).  the  hypotensive  and  advt.se  cardiac 
cHeets  ot  PAF  were  blocked  by  intravenous  inlusion  ot  selected  PAI-  receptor 
antagonisis.  including  BN  ,s2021  and  SI)/.  6,''44l  (Siren  and  I  euerstein.  inS't), 
Platelet  aeti'..iiing  hictor  has  also  been  demonstrateu  to  induce  bronchial  hyper-re¬ 
sponsiveness  (Chung  et  al..  ld,S(>).  bronchtr-consiriciion  (Nijkamp  et  al,,  |dS‘t). 
inflamniatcrry  reaction  (Camussi  et  al..  1W.2)  and  airway  edema  (O'Donnell  et  al.. 
lbS7). 

In  a  review  of  the  literature,  we  noted  that  PAl  -indueed  ctirdiovaseular  and 
respiratory  disturbances  were  derived  mainly  from  isohited  organs  and  in  vivo 
t'bservatit'ns  with  a  single  i  v.  injection  or  short  duration  of  P.-\I-  itifusion  (within 
minutes)  (Koltai  et  til..  IWl:  Siren  and  Feuerstcin.  IdSd;  Feuerstein  et  al..  IdSO; 
Barnes  et  al.,  IdSd)  In  our  experimental  paradigm,  we  constantly  infused  PAF  i.v. 
.'or  2  h  in  order  to  establish  the  course  of  P.AF-induced  cardiopulmiinary  dysfunc¬ 
tions.  The  long-term  infusion  of  low  doses  of  PAF  may  rencct  the  PAF'-meiliatcd 
pathophysiological  events  during  certain  disease  states,  l  urthermore,  the  simulta¬ 
neous  measurements  of  P.AF-induecd  cardiovascular  and  respiratory  dysfunctions 
provide  a  better  understanding  of  mutual  influence  of  these  two  vital  systems, 
when  blood  and  tissue  P.AF  eoncentrations  are  both  increased. 

Our  data  indicate  that  PAF  at  lower  doses  ot  .‘i-KI  ng/kg  per  min  decreased  BI’ 
and  l.\  SP  These  cardiovascular  changes  were  reversed  spontaneously  despite 
continued  PAF' infustim.  Also,  the  depre.s.sed  I.VSP.  -h  dp/dr, and  -d/?/dt,„,, 
partially  recovered.  However,  the  decrea.sed  cardiac  output  was  irreversible  during 
PAF  inlusirin.  This  PAF-depressed  cardiac  output  might  be  a  result  of  impaired 
cardiac  contractility,  as  indicated  by  decreased  ■*dp/dr„,,^.  (d/)/d;)/P.  and 
decreased  plasma  volume  due  to  increased  capillary  permeability  (Handley  et  al.. 
IW.s)  These  results  suggest  that,  in  certain  cardiovascular  diseases,  an  increased 
P.AF  concentration  may  mainly  impair  cardiovascular  functions  and  persistently 
deercase  cardiac  output, 

Felix  el  ;il.  (IWOa)  reported  that,  in  anesthetized  guinea  pigs,  single  i.v. 
injection  of  a  large  dose  (1(1  /ag/kg)  of  PAF  induced  left  ventricular  pump  failure, 
documented  by  an  increase  in  LVEDP  and  a  drastic  decrea.se  in  CO  and  BP.  In 
our  expe  imcntal  para(''gin.  both  -i- d/>/dt„.,^  and  -dp/dt^,,  were  decreased, 
but  l.VFDP  was  unchanged.  The  unchanged  l.VFDP  after  PAF  infusion  may  be 
due  to  reduced  left  ventricular  end  dia,stolic  volumes  as  a  result  of  PAF-induced 
hemoconcentration  (Handley  et  al..  I'fS.'v), 

Recently,  Deavers  et  al.  (IWl)  observed  cardiopulmonary  and  intravascular 
changes  during  the  sustained  infusion  of  a  high  dose  of  PAF  (8.^  ng/kg  per  min)  in 
rabbits.  The  immediate  respon.ses  to  PAF  infusion  were  short  periods  of  right 
ventricular  hypertension,  followed  by  decreases  in  mean  arterial  blood  pressure, 
LV.SP.  -dp/dr^.,^  and  l.VEDP.  In  another  report  (Feuertein  et  al.. 

1982),  the  hypotensive  response  of  rats  to  PAF  was  accompanied  by  an  increased 


heart  rate  due  tii  a  /i-reeeptor-niediated  sympathetic  lesponse.  Huvsever.  itt  our 
experiments,  guinea  pigs  failed  to  slu>w  tachycardia.  Although  the  heart  rale  did 
not  change,  the  sympathetic  tone  was  indeed  augmented,  as  indicated  hy  an 
elevation  in  IPR.  A  constant  infusion  of  PAI-  may  have  a  direct  negative 
chronotropic  effect,  and  /i-refle.xes  are  often  attenuated  in  anestheii/ed  animals, 
thus  masking  a  sympathetic-mediated  tachycardia. 

In  contrast  to  the  rapid  and  profound  cardiovascular  responses  during  P.AI- 
infu.'  .cn.  respiratory  changes  were  mild  and  only  occurred  at  a  later  phase.  .Since  a 
bolus  injection  of  PAF-  has  shown  marked  bronchoconstriction  in  guinea  pigs 
(Hwang  et  al..  1488;  Nijkamp  et  al..  1484),  this  phenomenon  may  be  caused  by 
bronchial  tachyphylaxis  during  PAP  infusion  at  low  doses.  The  P.-\i  -induced 
bronchial  tachphylaxis  was  also  demonstrated  in  our  separate  experiments.  I  sing 
repeat  bolus  injection  of  PAI'  at  50  ng/kg,  we  found  that  P.AF-induced  bron¬ 
choconstriction  was  also  markedly  attenuated. 

During  constant  i.v.  infusion  of  PAI-.  pulmonary  mechanical  changes  m  strain 
1,^  guinea  pigs  were  similar  to  those  of  rabbits  (Deavers  et  al,.  1441).  In  i  ut 
studies,  major  pulmonary  perturbation  induced  by  PAI-  at  2U  ng  kg  per  min 
included  decreased  RI-.  I  j  and  and  increased  and  /■?,  .  I'hesc  respira¬ 
tory  changes  may  be  interpreted  as  follows:  (I)  PAF  indueed  its  pronounced 
respiratory  effects  by  decreasing  RF  by  acting  at  the  respiratory  center  of  the 
medulla  oblongata  t'f  the  brain,  and  (2)  respiratory  dysfunctions  or  failure  were  a 
result  of  pulmonary  and  brain  ischemia  caused  by  decreased  cardi.ic  output  and 
high  TPR.  As  a  sicious  c-ycle.  decreased  RF.  and  I  ,  produced  oxygen 
deficiency  which  further  inhibited  the  cardiac  function,  It  appears  that  the  drasti¬ 
cally  decreased  C'O  and  RF,  leading  to  hypoxia  and  apnea,  arc  the  main  causes  of 
PAI'-induced  death. 

BN  52(121  is  the  most  extensively  studied  PAF'  antagonist,  and  this  PAF 
antagonist  effectixely  blocks  PAF-induced  biological  actions  (Koltai.  et  al..  1441). 
In  our  studies.  BN  521)21  prevented  dea'b  induced  by  the  highest  dose  of  PAF'  (2ii 
ng/kg  per  min)  used  in  this  experiment.  During  PAF  infusion,  the  major  benefits 
produced  by  BN  52021  ineluded  partial  restoration  of  cardiac  contractility,  increas¬ 
ing  C'O  and  prevention  of  hypoventilation  by  increasing  RF  and  I  ,. 

Previously,  we  demonstrated  increased  PAF'  concentrations  in  the  hearts,  lungs 
and  brains  in  Pichinde  virus-infected  guinea  pigs  (Qian  et  al.,  1441;  l.iu  et  al., 
1442).  Some  similarities  between  PAF-induced  cardiopulmonary  dysfunctions  and 
changes  of  cardiopulmonary  function  in  Pichinde  viral  diseases  have  been  found 
(Peters  et  al..  1487;  l.iu  et  al.,  1487).  Our  results  suggest  that  increased  PAI' 
concentrations  in  these  specific  vital  organs  of  Pichinde  virus-infected  guinea  pigs 
may  be  involved  in  the  development  of  the  cardiovascular  and  respiratory  dysfunc¬ 
tions  seen  during  Pichinde  virus-induced  disease.  Our  present  data,  obtained  by  2 
h  of  constant  PAF  infusion,  may  reflect  the  involvement  of  PAF  for  pathogenesis 
in  certain  diseases,  i  urthermore,  our  experimental  results  suggest  that  the  admin¬ 
istration  of  BN  52021  or  other  potent  PAF  antagonists  may  be  beneficial  for 
treatment  of  these  disea.ses  (Koltai  et  al.,  1441). 
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